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(54) MAGNETIC RECORDING MEDIUM 

(57)Abstract: <«> 

PROBLEM TO BE SOLVED: To provide a recording 

medium which realizes high -density information 

recording, particularly high recording resolution for 

magnetic recording. 

SOLUTION: An information recording layer made of a 
mixture of a L10 regular alloy selected from the following 
group (A) and MgO is used for a perpendicular magnetic 
recording medium. The group (A) includes FePt regular 
alloy, CoPt regular alloy, FePd regular alloy and alloys of 
these. The information recording layer has a fine 
magnetic domain structure and makes high- density (b > 
recording possible as indicated by the reproduction 
output spectrum showing the result of the evaluation of 
recording and reproducing in one example of the 
magnetic recording medium. The medium can be 
produced at a lower film forming temperature compared 
to a L10 regular alloy mixture thin film by conventional 
techniques. 
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i J mmmmzfiL, mmzm^xftmn 
Siimi±<vmtemvtemmt~t6<< >x , 
mEttrffEftkHh*. .TKAi**»e>aitfn5 l i o j&uiftij 

A«: F'e P -t«HU^4. C o P t JSfll]£&X»iF e P • 

m&i i o mflij^&*»e>*5 l i o ff*/5mi]&&fBtf>&- 
a© 5 7 -** (ooi) a*. mcttftteiMa 

5, »** i icE*<D«*E»ttte/ ' 

[»*«4] «IE*«tt*mii,sM'gO-e*)5ri:4' 

»*« 3 CE*»««IE»«t*i- '- • ■ >" : 20 

IM**5 1 ■■'••«HE*«tt*t»H:,- TEB»*»f>31tfii 
5 11*93 dEttftttftESKft. 

B8¥:Fe, Fe-Si N i - F e • 

[0 0 0 1 ] 

i«w©itsa*»»] *£9iiitt«Eftttff£flifc 

10 0 0 2] 30 

l'4t*<o&ffi] ifi¥i - aMKEftKfrfi. : 

* E®$ifctt >V* » E$Eft ft eX*K fl: 

[000 3 ] «aE»jK^»'tt'»t Lt:»Eg 

K«flsr« * h Atfriti Itff * * E»f Z EiStff^ffl 

T, EM*<OS0i#toK:iWfc'«* h/t-*f6)ltft#4-E» 40 
1*5 fgjSESWfiSj (S. Iwasaki and Y. Nakan>ura;IE 
EE Trans. Magn.. vol. MAG-13, pp. 1272-1277, 1977) 

[0 0 0 4] ««E**tftfcLTtt. bvfiioe 

^itllfc^T'bE^ffli LTCojC.r 

-C rS^ro^fiE(6)ttS:»IW1-5ri:*5-C#. Lfc 



VlZMtC o -C r %&ftWKfrffrtBEflkJI!]&-4-&. £ 
*E»«CHc*fc»liiiSE»4!£»flOflF3£Da«*>«EA/l-fr*3 

[0 0 0 5] 

[*W*s«ftLJ:5 t-T5»H] HLfcCo-CrS 
Jllt<*flM£MKftlc#U **!T-i53 0 1 0 
1 5 6 »ett, flF««}ftff««ttic«iSMA«lKA» 

««>*#^l 1 0 ftijun&ftmfcjflirtfcMttftEft 

^coHi2 (a) rojn<wfl|igt*<oKjg*jfe^«in 

Cr, Pt, Pd, Au, Fe, Ni, MgOXIiNi 

fcTJMM 0fcfflv\ L 1 0 J8ttRI64WK*.ft«Elik 
»l ! 2t'Lfc«r«E««t*-C#>6 (ttT, Hll 2 (a) 
cotSit^ t o&#£ rgJin&jEttftlEfttKftj t E 
-f ) 0 

[0 0 0 6] £P>IC S E»*M4ro»l8PW&f::Fe, Fc 

(Hi 2 (b) ) fctttf, L 1 0 Jg&H<|£-£MRfrtfta 
EftJB 1 2 t Lfctt«E^^^T-fc5 (yT, II 1 2 

(b) OMS«rt>olKfl(«rrzj|||SKatftEftKf|:j& 
E+) . 

[0 0 0 7] ISd^l 1 -2 7 6 4 1 

*<nff4WA t S^E»»WE«rS4i-5fefiK»a*' 
ttw*£i>L 1 0 JtMaB4&&&Kfrfflt'fc£a:i8ftE« 

i*HT, mi 2 ( c ) <oim<<Dmmi:t(r>mm^m 

[0 0 0 8] L«>Lfci4SP>. 97iL 1 0 ff?MMi|^ 

AMKtrfflt^fiCWKEAiK^lc^if'rit. L 1 0 B 

©Eft»*E»rt±. <ef>WiflHJ-«#Jt«rac*i-S«t 
fMt#rote»«>fcie>fcf±. L 1 0 Jf?«HiJ^^»K<o^itB 

[0 0 0 9] K. R. Coffey. M. A. Parker and 

J. K. Howard (IEEE Trans. Mag., vol. 31, pp. 2737- 
2739 (1995)) it. L 1 o Jg£R|&&ftBtC Z r Ox frfls 

ti^^iaAcfiWtt. L l 0 JB&BiJ£>&te«>&i&i£fitt& 

S^ffE^S-fSSSE^SClcfflv^riJiSliT* 
^5. *#/ittlfta»»*tt«r*Si-5L 1 0 B 

[0010] -ns-c-ic. l 1 0 jg«au^&*^^5ffi 

^•feSlgirfflv^bixfc^Anfei: LTJi, TaN (0(1*. 
IS. T. Shimatsu. E. C. Kelm. T. Bolhuis. and J. C. 
Lodder; J. Magn. Soc. Jpn. . S2-2I. pp. 313-316 (1 
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997)).. Ag Wz.t~£. S. Stavroyiannis, I. Panagio 
topoulous, D. Niarchos, J. A. Christodoul ides. Y.Z 
hang, and C. C. lladj ipanayis ; Appl. Phys. Lett., 
73, pp. 3453-3455 (1998)) . C ({0|x.!f. M. Yu. Y. 
Liu, A. Moser. D. Wcllcr, and D. J. Sellmyer';. App 
1. Phys. Lett.. 75, pp. 3992-3994 (1999)) . B (ffl. 
xJi, N. Li, and B. M. Lairson ; IEEE Iran. Magn. 
vol. 35. pp. 1077-1081 (1999)) , S i02 ((flx. 
I±\ C. Chen, 0. Kitakami, S. Okamoto. Y. Shimada, 
K. Shibata.and M. Tanaka ; IEEE Trans. Magn., Vol. io 
35, pp. 3466,-3468 (1999)) A h Oj (f?>J;tti\ 
M. Watanabe, T. Masumoto, D. H. Ping, and K. Hon 
o ; Appl. Phys. Lett. , 76, pp. 3971-3973 (2000)) 

[oo i i] LfrLtefrb, i/>l*nwj^Ju#»^APx.e>H 
fcL 1 o JEM^$ft«t&j£*K&ftttlSajtt£-t,. I- 1 

^t, mm.&*MM&mz'&-r& y ip*>l i 0 nmw\& 
&to<nm&$ifotiizmwLt>^L i o B&m$&ft<r)te 

[0 0 13] ^rT-*^^(0@6<)l4, ttAttftA#&0 

izm&. -j&sr i&fts-r w t to x- § 5 & iie wfii * 

[0 0 l 4] 

i«M*<iHfc-r ataxia] *36Wi±wji<os^iw« 
mha? e> writ $ *va .iBf!k:«ri^&B£f*&, ^i?riS*co© 

[0 0 15] [l] t*«ffi»S«r*LSH&$rffl^TtitS 

»!E»ff£^fB*««KlM«*fc*iV>-C, Alf (:Fe 
P t C o P t F cl'd JStUJft 

4!!. AVZixibW^) A»6ffi}lix-5 L 1 o 
tMgOi <D&£V>)fr bl&Z>Z.kZim t -r S««SE» 



fiffffiroi^-M (00 1) flfiEt#»IE«*Mi«Oifii 
> Wfcft 5 «fc i \zBr& SixT v »-5 z. t ri<Wi»co [ l ] 
EilSw®£(Ei*!Bil*T'& 6. 
[0 0 16] $.tz, [3] 0fAE-WttSSt±«m^fijt5Jg 

m&zix-ftmm&zti-tzz. t z<fmcom.%nmmx 
hi, [4] ffimm&unitMgox'hzz. 

i±ifc, [5] mmmmmK Birr; (= r e , i-e 

-S i&l Ni-Fe^) 6 ig I fix S Z t X>5 

<o [3] e«<o«ais»*sE«£-e*>5. 

[0 0 17] 

WttbZ&w-tZ t,<nvhS, UiTfc#««U-«*>5 frig 

Hi -Ell l«:#JHL4^e>AflsWliJilWi-4. 
[0018] Hi ( a ) ~ ( d ) l£»i#«IJla>«:StE» 

^T«*ro|a»S^S:fT9til*E*iK*^*iV^T. Ell 
(a) 1C^.1-$D< > ffittE&Jll 0*5. TK»A«A»b 
StfttSL lo Jgjei"]^tMg0tW®^tl^fjB)c5 
Ct£ low±/c^mi:-r*t«OT-*>6 0 (H LC -T-cO 
Al¥if±. FePtj|fli|#4. Co P t«fli)^XI±F 

[ooi 9].i-4iat>*«W»i*ii»»r«:. 

[0020] m E owffiJtoftici^fcfflMSittfc < , Mx. 

tf 1 0&tt£*T* (%) -8 0*«4t* (%) SgW 

Tj, aiK-+ffilifti®L. jSE^^Scif^ix. */iE» 
li. 8E*t$«-C*>5MgOSr^*lL/i^L 1 o 

&*m^zM%wmtmzm-ttm\\z&b ! &%x-h 

[0 0 2 1 ] ^blc. **WC«*35MgO«r»AlLfc 

1 i o maiJ^&S^ftSflS i on, tocofiaixiss i o 

2 ^^jaLfcrS^ii?Hg'bL<itA i 2 o 3 5r«s;mLfc 

«MBHU£«> k XiYmx Z *>m<. 

■*-5**w«cj:6a*-c*>6 D si^l 1 0 nmm 

IbbZktAX'Z* mzfflmtte < . ei)xlf3nm~l 0 
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[0022] Kami*. Rh (b) 

RiJ^ffioo^ffj^^iSco^ y-m& (001) 

Ea/a^ffit ¥ff lifts <fc 5 (cif^^nr^a r 1 1>4$ 

[0 0 2 3] «*tfW!ffSB3 0 10 1 5 6^:' 

IH*5ixT^5fti< , i&&to*tia<r>* y-feW d o 
0) jW&<o»f£JB^ 

htCr t Pt, Pd, Au, Fe, Ni, MgOXfi io 
N i 0<OWix^^atfJlfc5E*tL<tt{k^*^if*» 
tLfcTlftS4 0 (012 (a) #fifl) 
COL l o Jfc#»J£&fi£«J»l« l 0' ^?jfi!t58«EJS 

'[00 2 4] *fc, •**WJ£*JV^Ttt, Hi (c) 

^^MSii5i2 otlSELio ASJftfliJ^^ft^MW 
KSrffl^fcfflfWESJl 1 0' &m&r*$LZtix\*^zt 

[0025] *Kn«i«rtfiW«emK»a4kStttt«> 20 

*»6rtSJl3"0«:*l;rif^Srt*»e>, ttf«E»<7>E»:: 
ttf«E»i-e*>5 l 1 0 »aaj6*sglfei9K 10' c 

B]^ft^3tefi»^E(0 5 7-ffiiBc- (00 1) j&sfitRt 
¥fftft6J:9MII*Hfc»#t fflkftSKBEJltrffa 
icfljfl.f # 5 i £ J: •? ffi«ttEfttttt*sS L< 

[0026] z<om* mtttmi (a) m^i-*d<, is 30 

fi^iw^7-M (10 0) *ste<Z)»«S*5j:t5S 

ffitWTfcft* X 0\cm®£tltzC r % Pt, Pd,.A 
u, Fe, Ni, MgOXteN i OtDffitlfrb&litlZ 

MMff«ettii 0: fcwac^-rsrtiiio, 
s»l 1 0 Bm\&&izL£mnmmm{z}3vz l 1 0 

»«HU£ft*B<0*Sfl»*ffl<fc5?Hf» (00 1) Srffi 
o»»JB*5 J: 0<S« £ ¥tT(wft 5 i 9 l:|»t5 i b # 40 

[0 0 2 7] *3BM«c*JltSt9«E»l«*tt, #»tttt 

*M*e>"tfS* 3 0 b L 1 0 e&BiJ^&fi^fegRJB 1 
0' tOBJ^>««ttft*ai:^fflS:H«EL, 

«itf l 1 o »«M**B«iiiffir«Efta io 1 © 
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So 

[0028] JNBttttftA><bj£&ff 2 0 tt, ^Btttffi 
^bricSJB 3 O&l/L I. 0 JSliiflil&ftffi&ttftKfiS 1 
0* WSIBi^^kLftV^t365flF*L<, KCMgO 
«rffl^fc»*, »««W|fi|±^»Li*ai*«:*1- <l £b 

iiMgo*rffli*fc»*, l 1 0 Bmi&&M&fommm 
i o' ii^ttSL 1 0 Bm\4tM*>tk&&isiLvm& 
&favii%:[im.zitzzktsx*$ s mmmmmr o' 

KWttfMMfr fc*$-C#, S/t-tco 

[0029] *BMW^jS§12 0 <0RJStt, :: 
MHSfli 0' ^m*Afc*«cj:ijaa:R«--c*a^, '> 

ft< tt>««E»wB8tcffl^5«»^y KA««*1-fiE 
R«ff*»feft^fiStf>R«, #J;Ltf 1 0 n mfiltaT 

[0 0 30] *J6W^*5(tS«:attBtf»*^*5il 3 

Oil, fflivftL 1 0 ffJ£IiJ£&?g£1«R 1 o' coiain 
Bttt, flMRE»W|IB«cffi^ SBtft^y K, *VM±tfcE 
fikHft^^AlciO, KftttK £JRR. 

fW»{b*r*i-SFetL<f4Fe**ft % **W^f4F 
e - S i ^ («iff % S i ffifigj&S 1 . 5 fi|[%) t N 
i-Fe^ (Wtll fittfflifiitt LtN i/Fe = 

1) *rfflv^ai:(fc«tt«'»tt»»{kx > # 1 *^is^s« 

Ni/Fe=4) SrfflV>atJ(^E»««36S»6il* e 
i(7)J: 9/^^ kfrb, Fe, Fe-Si^ Ni-F 

[0031] ttz, ztibto&4tbW*.ttm<ttofrbi& 

Wx.ffCo-Z r -Nb^Afeffllr^fcW^tt, E 

[0 0 3 2] 3 0 wRffll, fflt^ 

K^*W*ttft»ttA»6RII-+art*5-e 
gr, A*W^tt*«fiiS!wE»^y K*:ffl^5S^tt5 

5 n m- 5 0 n mi«WlWtll#S:»lttS r 4 ^T' 
[0 0 3 3] Se,«l**Mlci^ffi«Ea«E*tt, 



*>, tt&ttJfg 3 0 fc . 2 0 > . FE Afl¥A»tbiSS 

KZmi I 0 fc L< 14 1 0 ' fcdfitfcfcjgfijt ltik',: t 
■C, ««E»BW<0»8t«iai LTfMH-«. fiU A« 
(4, KcPt *tlM£<fe, C o P t JKH'l^&Xtt FePd, 

[0 0 3 4] Sfc-tcoteicfc, Vt(&&ttWfrbu'i.Zf® 3 

T-f^3J1-5.rt hvmr-h*), $bi:iJ«tttffit^ to 

fcv\4«. M*.tf. S i £«. #77<tT& 

tf, * coflfe-feT7 v^xftifcfflt^wijiS-C-^S,, 
[0 0 3 5] *:|g Wtc J: S (KStt^HE^^rg^fdfi 

■fZIZitxotm&W.k L-CI4, ott&WJjmzU 

(l) IgSWitroffffiKyiL-CJl, Cu-Katt)fi 
^fcX«01fflw«tt3tf 9. rwBS, feSE(SH4«?fftf 20 

[0036] ( 2 ) «&*H40>fMEiCf4, 

(0 r) ro^^;jn<Kff (l 3kOe) IC*S(45 
*-EHEa (6m) (C*fi"5Jt (6 r/Om) it6 3 
(3) m\Z<D*:Z Z<DWm^®LXK. Kttfc&fttt 

[00 3 7] ( 4 ) KflfcS&ttttWfffltt. $i§ig 
5. 0 8ra/srotif}f9. E»ffl«la^y Ki LT 
J4iflSffiff*» 1 <i m, b7-ytm\ 0 n mfrbf&zmm 
&8tm®~-y KtrJflk\ PRtJfl^y Ki LTI4->-^K 
*lr'//IO. 13»m, h7 7^tii0. 63/imri>ib 

[0038] Sv>t, *38lfl£igfflLfc»oA»«ri i .Ll* 

r-# e,iifc t»t n&Jtts e> . sauna* t fc e,-r 

[00 3 9] 

[HJEWl J H2 (a) . (b) *34Uqg|3 (a) . 

(b) ictt. attftEMEff 
i . *ii6^Jt«««>aftE»jK»«)JPi«iiS«r»i|w1- 

So 

[0040] *«9)ic:&it*$ttfl i ro«SE&«£fl? 

14. 112 (a) (zX-tffiMmZft-rZhn'eb*) . &© 

±C. Mil? 5 nmCDMgOJffc rRFv^Foy^ 

IC4 »CIC^J?7 0 n mff>C r JiSrfDC-v so 
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hPVX/^ifcjicfciK &;c*%W-fo;43tt 
HtfeJBi UTKJ9E2 OOnraBFeSi ®&DC~>'C 

ft^iLrBgf^l n mCOMg OJ$£ f R F -7 4^ h a y 

i m g o»»^* (tii, FePt-Mg om-&®wm 

SiE-f) A»?>fi£5Wl 2 nmOttffEttJIfrM&fli 
SSI1-5. w<75Bf, Fe P t-MgOiS^*»R«tt, F 
ePt^ (m+m&Vtk LTF e/P t = 1 ) 
9 9 — h±(-lM g OcOf-yT&Jfc^, Tr fx/n°- 7 

tSiaS4 5 0t:, X/< 7 ?^E5 0Pa, 9-f-y\- 

£&iUffi5 Ot:, *'*vtr#*E. 
0. 2Pa, hS«tSl!fEil(45 OramtM. 

[0 0 4 1 ] («sffl«l*i) 1214 (a) !C, Jr.iELfc# 
firefly $ ftfcK»fl£W» X MEjlVr'^ - ^<r*-f. 12) 
^O$o< , FePt J^Jftfttiajffjft&tOlSAGlfiltt 
^fift^BW? (00 1) T-fc5wiSr*-r 

BSf^^-Vi/jCoT^S, :<OF e P t m\&&&<0 
&M>&*$aV>iv-¥i& (0 0 1) ICtfl"* n 5/*V ^ 

[0 0 4 2] S/tl2l4 (b) (c, ±^<0Ei*8iE(*:(O t ^. 
x'J v-X^-^^^-r, Sii:tn:<K^li4 3. 4kOe. ft 
Jg{tt4 0. 96^19, Sit^E^^i LXiStitz 

[0 0 4 3] $bKEI5 (a) ICI4. ±I(0£»BE*«) 

ffi(4 7 8 n mr-fct), fcfcW** i«*tt«Kfc i 
r i^h>A>-5 0 

[0 0 4 4] g]5 (b) (1(4, ii^roE^^tO 

E»H4«H4»IWiWS**r^1-. t»tt. ^E 

0 0 k F R P ( rofS^-SrESLfcRIWB^f ^ 
ff)^^ h/K i^Ei*S;-ffi4 0 0 k F R P I (OfS^-^E 

5 o 0 k F R P I ©W^-fcEfikLfcBropf^lS^-ro^^ 

T, @^WiiD< , mi&&l£5 0 0 k F R P I <Dis^ 
EaW4-C#5ri*^>5, -f&fr-f,. *5!^©E» 

[0 04 5] (tfcttM 1 ) **WO««E«k«t*»i»1- 
5 l o£Ott«0iJi LT, XlfeH 1 ettOffi^EftllEH:^ 
Mf&i- •SWSEiSS 1 1 ^t**S»©F e P t ftKJI l 
2 i Lfca»ttPli:*-a:--e«tH:«:fli»Lfc (1212 (b) 
#BR) . 

[oo4 6] i6 iz~<nfim<n{&[z.wmztit%wmm 



it 



» 
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l wtffWKttKWtcit'^ AW^»*Bl«i2fe»IWL 
TWc^d fcrt»fc**te«K"+tt--e*>5 iH^, 
[0 0 4 7] (Jt«« 2 ) **Wwt»*!E»Mt*l-#-r 
at>? loattfcttWi LT, Stfcfll KEftttfl&Eiik 

K***rt-r*-tt«e»JBi i £f e p t -s i o 2 n. 

(B3 (a) 0 

[ 0 0 4 8 ] ffti. • CO F e P t - S i O2 K£ttffKJR 
HFePt^ (W^lftdtJtt LtF e/P t = 1 ) * 10 

h±KS i 02 f^y&teb'^ r r p 

it, StR?aJS4 5 0t\ ^'7^^E50Pa 4 

[0 0 4 9] rrt'g|7(:ft tt«0»|2«C*5ft5SESi« 

Oe, ftfflJttJi0.2 3-C*>0, «*E»»tftiLTffl 

[0 0 5 0] (Jtttfl 3 ) **MW«f«8B»«*iC»-r 
aSfcfc 0 1 ^<D\t%l&\k IT, Hffifi*] 1 fCE«<Z>BS« 20 

Eft«E*Sr«^i-5»aiBfikJi 1 1 SrF e P t - A 1 2 
O 3 ft£4feMBJ| 1 4 <b Lfctt^ttlU U^ftT-ifitflsSrf^ 
»Lfc (H3 (b) #H0 0 ^ :(7)FePt-AI 2 

-03 m&mitmmnF ePt^ (w-r-ariiitt ltf 

e/Pt = l) ^y^?-y y H|:A| 2 03 fy 

«&^S4 5ot;, 

[0051] H8(cii, ttttMsoEft&ffrtDt*^ 
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